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CASE REPORT
A previously healthy 23-year-old male was involved in a high speed motorcycle accident sustaining fractures of the right femur, left pubic ramus and acetabulum, disruption of the left sacroiliac joint and fractures of the left second and third ribs with a small left pneumothorax. On admission to the Emergency Department he had a Glasgow coma score of 15, BP 110/80 mmHg, S a O 2 of 99% and a pulse rate of 110 bpm. An acute episode of tachycardia and desaturation was only partially resolved by insertion of an intercostal drain to treat the pneumothorax. Intramedullary nailing of the femur was undertaken four hours after presentation. The anaesthetic record revealed pyrexia of 38.9°C, transient hypotension to a systolic pressure of 95 mmHg for 20 minutes following induction but no oxygen desaturation. A decision was made to electively sedate and ventilate the patient overnight in the ICU. He continued to experience pyrexia to 39°C, tachycardia and hypotension to 90/45 mmHg which was unresponsive to fluid loading.
The chest X-ray (CXR) was initially clear but subsequently developed diffuse parenchymal changes associated with progressive deterioration of gas exchange. The maximum A-a oxygen gradient was 375 mmHg on day 4. The CXR and A-a gradient abnormalities were resolved on day 12. Petechial haemorrhages were observed in the axillae and conjunctiva (Figures 1 and 2 ). He developed anaemia and thrombocytopenia with the haemoglobin falling to 7.6 g/dl despite transfusion and the platelet count to 87x10 9 /l. At no stage in ICU was he hypoxic (S a O 2 <90%) nor was there prolonged or severe hypotension to account for the neurological insult.
Sedation was withdrawn on the morning following his admission but he failed to regain full consciousness. A cerebral CT scan performed 24 hours after injury revealed small low density lesions in the right and left parietal regions and the anterior limb of the right internal capsule.
By day 4 the patient exhibited spontaneous flexion of the right arm and extension of the left arm, extension to painful stimuli, spontaneous eye-opening and intact brainstem reflexes. Specialist neurological opinion was of bilateral hemisphere dysfunction consistent with cerebral fat embolism and good longterm prognosis.
Over the ensuing days he deteriorated with no response to pain or voice and only occasional spontaneous eye-opening but still exhibited intact brainstem reflexes. A repeat cerebral CT scan on day 5 revealed a 1 cm lesion in the right internal capsule and several low density areas in the left basal ganglia and deep white matter.
His neurological state remained unchanged over the next eight weeks. An EEG performed on day 33 demonstrated changes consistent with severe generalized encephalopathy and an MRI scan showed mild diffuse cerebral atrophy with evidence of ischaemia in the periventricular white matter and right cerebellar hemisphere. A second neurologist, consulted on day 52, confirmed flaccid quadriparesis with no signs of higher cortical function, and concluded that the likelihood of meaningful cerebral recovery was remote. Rehabilitation was not considered possible and longterm nursing home care was planned. However, on day 61 the attending nurse noted that he appeared to follow with his eyes, looked "concertedly" at the person speaking to him and closed his eyes on command.
During his admission he suffered several complications. On day 18 he developed Candida albicans septicaemia with fever over 40°C, a pustular rash, rhabdomyolysis, haemolysis, thrombocytopenia and acute renal failure requiring CVVHD. High fever continued despite treatment and he subsequently developed a pseudomonal lung abscess. A number of pressure ulcers developed despite adequate nursing care and nutritional support and he was later found to have also developed a peripheral neuropathy of uncertain aetiology.
A transoesophageal echocardiogram was performed but no patent foramen ovale or atrial septal defect could be identified.
The patient was moved from ICU to a general ward 63 days after initial presentation. He gradually became more responsive, more active in visual tracking and followed simple commands. He was subsequently transferred to a specialist rehabilitation unit where he made a slow but remarkable recovery, being discharged to his parents' home 17 months after the initial injury. Currently he is alert, interacts appropriately and has only slight impairment of memory and higher functions. He is independent in self-care after some modifications to the house. This was necessary due to poor lower limb function resulting from peripheral neuropathy and necessitated the use of a wheelchair.
DISCUSSION
Fat embolism syndrome was first recognized as a clinical entity with coma and respiratory distress as long ago as 1873 1 , but there is still conjecture regarding its pathophysiology, treatment and prognosis.
There is wide variation in the severity and features of the clinical syndrome. One study looking at the occurrence of fat embolism syndrome in otherwise healthy young people with isolated fractures of the tibia or femur found an incidence of 75% in those with an isolated fracture of the femur 2 . None of these patients required mechanical ventilation. The complications quoted in this study were: anaemia 95%, tachypnoea 78%, pyrexia 76%, hypoxaemia 73%, altered mental state 66%, abnormal CXR 66%, petechiae 50%, tachycardia 48% and thrombocytopenia 43%.
There is a clear association between the presence of a patent foramen ovale and development of cerebral involvement with fat embolism syndrome [3] [4] [5] but it is unclear whether this condition is a prerequisite for the development of cerebral involvement 4, 6 . There are a number of reports of fulminant fat embolism syndrome rapidly leading to death 3,4,7-9 but relatively few cases of apparently severe cerebral involvement followed by good recovery. A retrospective series of fourteen patients 10 found varying degrees of cerebral involvement in all subjects. Five became comatose and four demonstrated decerebrate rigidity. There was one death in a patient who developed klebsiella septicaemia but all others were said to have made a full recovery. A more recent case report documents a patient who developed severe cerebral involvement with cerebral oedema on CT scan and deep coma with decerebrate posturing over a period of ten days followed by a rapid, full recovery 11 . There is little doubt that this patient suffered fat embolism syndrome with cerebral involvement of unusual severity and duration. It is interesting to note that a patent foramen ovale could not be demonstrated. It seems likely that if the other insults associated with injury and fat embolism resolve, the chance of good neurological recovery from cerebral involvement with fat embolism is very high. If this is so then treatment is worth pursuing even if the neuro-
